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II:ffectsof SexConditionandDietonGrowthandCarcassCharacteristics
., IhnD.Crouse,CalvinL. Ferrell,andLarryV.Cundiff'
II traduction
Studiesquantifyingthedifferencesbetweenbullsandsteers
I'llve generallyshownthatbullsgainmorerapidlyandmore
1:1 ficientlythan steers and produce leaner carcasses. The av-
I.!'ageof thesestudiesgavebullsa 17 percentadvantagein
<I,eragedailygainanda 13percentadvantageinconverting
il ed to liveweightgain. Feed efficienciesreportedin these
j udieswere determinedon animalsfed to similarages or
"eights. The effects of sex condition on feed efficiencyof an-
i. lals fed to a similar fat composition or marbling endpoint
f' 3edSto be examined.
Ithas also been reportedthataverage dressing percentages
["r bulls and steers were similar. However,bulls possessed an
: lerage advantage of 2.6 percentage points of estimated
: :>nelesschuck, rib, loin, and round over steers. The per-
: 3ntageof fat in ribs from bulls fed high-energydiets was only
: ightlygreaterthanfor bullsfed low-energydiets.The opposite
. as been observed in steers. These observations indicatethat
t Ie detrimental effects of castration on growth rate and feed
Efficiencyhave been greateron a higherplane of nutritionthan
: n a lower plane of nutrition.The interactionof sex condition
t y dietary energy density needs furtherclarification.
The objectives of the present study were to determine the
«ffects of male sex condition, breed type, and dietary energy
( ensity on youthful beef production performance and carcass
I lerit at a constant percentage of rib fat.
I'rocedure
Material. Cattle were castrated (75 head) or kept intact (87
I ead). Castration was performed within 24 h after birth on
; ,Iternatecalvesby dateandtimeof birth.Calveswereborn
1March or April, weaned in November,and placedon trial the
rst week of December. (Calves were on pasture with their
lams until weaning.)
Feeding. At weaning, animals withinsex conditionand breed
Iroups were randomly assigned to eitherthe feedingtrial (138
lead) or an initialslaughtergroup (24 head). The sex condition
:breed groups were then randomly assigned to the low- (2.52
Jlcal/kg)or high-energy(3.03Mcal/kg)densitycom silagediets.
~attlewere adjusted to the high-energy diet over a 28-day
>eriod.Uneaten feed was weighed weekly and when cattle
vere weighed at 28-day intervals or before slaughter.
Slaughter and Carcass Evaluation. Three cattlewithineach
lex condition, breed, and diet treatmentgroup were slaugh-
ered at the initiation of the feeding trial at 8 months of age.
fwo animals within each pen were subsequently randomly
.elected at 12 or 16 monthsof age for slaughter.Original plans
Nereto have the final slaughter at 20 monthsof age; however,
:hestudy was terminatedat 17 months of age, and remaining
mimals were slaughteredbecause animalswere fatteningrap-
dly and some were becoming very large.
After a 24-h chill in a 33°F cooler, carcasses were evaluated
for USDA (1976) grade factors by an individual trained as a
USDA grader. The exposed 12th rib longissimus muscle lean
Nas also evaluated for heat ring (degree of two-tone color of
lean,and lean and subcutaneous fatseparation)and leancolor.
Scoring schemes for traits are given in Table 3.
The 9-10-11thrib section of the leftside of the carcass was
removed by procedures outlinedby Hankins and Howe (1946).
The soft tissue was separated and ground thoroughly,mixed,
'Crouse is the researchleader,Meats Unit;Ferrellis a research
animalscientist,NutritionUnit;and Cundiffis the researchleader,
GeneticsandBreedingUnit,MARC.
and subsampled in triplicatefor chemical analyses. Moisture
and fat were determined by oven drying 2 gat 212°F for 12 h
and soxhletetherextractionof thedriedsample for48 h (AOAC,
1980).
Results
Growth and Performance. No sex conditionx diet interaction
was observed. This indicates thatperformancedifferences be-
tween sexes were not dependent on dietaryenergy (Table 1).
Regression coefficients show that intactmale cattle increased
in weight at a greater rateover the durationof the feedingtrial
as compared to castrates.
Energy intake(Mcal ME/day) was greateron thehigh-energy
diet for intact males than castrates, while energy intake was
similar between the two sexes on the low-energy diet (Table
2).
The Effects of Sex Condition. Intactmales were heavierthan
castrates over a constant age interval (Table 3). These ob-
servations support earlier reports that bulls gain faster than
steers. Intactmales tendedto have improvedfeed conversions
over a constant-age interval.The 15 percent differencein DM/
unit of gain between the sex conditions is similar to previously
reported values for intactmales vs steers fed over a constant
time interval. Advantages in feed efficiencies of intact males
were completely removed,however,when efficiencydatawere
statistically adjusted to live-animal weights associated with a
constant percentage of fat in the rib (33.5 pct).
Improvedfeedconversionsof intactmalesweredue togreater
ratesof gain because intactmales consumed greaterquantities
of energy (Table2). Differences in daily energy intakebetween
intactmales and castrates were even greaterwhen data were
adjusted to a constant percentage of rib fat and would account
for the decreased efficiency of intact males fed to constant
composition endpoints when compared to castrates.
The Effects of Diet. The high-energy diet produced faster
(P<.01) gains than the low-energy diet at an age-constant
interval (Table 3). However, weights of animals were heavier
for the low-energy diet group when data were adjusted to a
constant percentageof ribfat.These resultsindicatethatgains
produced on the low-energy diet were of a leaner composition
than gains on the high-energydiet. Results of previousstudies
have also indicatedthathigh-energydensitydiets increase rate
of gain mainly through increased fat deposition.
Carcass Characteristics
Sex Effects. Interactions were not an important source of
variationfor carcass traits.Carcass dataare presentedinTable
4 and were adjusted to constant percentage of rib fat.
At equal rib fat, intact males were heavier, had larger 12th
rib longissimus muscle areas, and had thicker fat thicknesses
than castrates. Marbling scores for intact males tended to be
lower than for castrates. These dataindicate that intactmales
are larger and more muscular than castrates at a given per-
centage of rib fat.
Carcasses from intactmales were physiologicallymore ma-
turethan carcasses fromcastrates as indicatedbyskeletaland
lean maturityscores (Table 4). Lean of carcasses from intact
males was also softer and coarser in textureand exhibited a
greater degree of heat ring than lean of carcasses obtained
from castrates. In general, at a constant percentageof rib fat,
meat from intact males was lower in quality than that from
castrates.
Diet Effects. Diet had littleeffect on carcass characteristics.
Color of lean meat from cattle fed the low-energy diet was
darker than lean meat from cattle fed the high-energy diet
56
(Table4). Other carcass characteristics were very similar be-
tween dietary treatments. It was anticipated that carcasses
from the low-energy dietary treatmentwould be heavier and
have larger longissimus muscle areas than carcasses fromthe
high-energydensitydiet. Ithas been observedthathigh-energy
density diets increase fat deposition relative to protein depo-
sition.
Table 1.-Means and animal age regressions for IIve-
animal weights.
Breedgroup
Angus SimmentaJ
Age regression
coefficient
(Ib) (Ib)
Bulls 910 1,111 .57
Steers.. .. .. .. .. .. . 873 1,008 .47
Lowenergy 860 1,012 .49
Highenergy.... . .. 924 1,107 .57
"Interactionswereobservedlor SexCondition(SC) X SlaughterAge(SA) andDiet(D)x
SlaughterAge (SA).
Table2.-Means for energyIntake(MealME/day)for
sex condition x diet subclass means.
Diet
Low High
30.0
26.2
Bulls................
Steers... . .. . .. . . .. .
22.5
21.3
"Interactionswereobservedlorsexconditionxdietandbreedgroupxdiel
Table3.-Means of growthand performancetraits
Trails
Liveanimalweight
Age Composition
constant constant'
Ib --------------
Energyintake
Age Composition
constant constant"
Meal ME/day ------
Dry malter/gain
Age Composition
constant constant"
Ratio ------------
Meal ME/gain
Age Cornpositio
constant constant
Ratio _________.
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Sex condition:
Bulls ... . .. . .. . .. 1,012 1,323 26.2b 32.5 8.5 11.2 25.8 34.1
Steers.......... . 941 1,003 23.7c 24.7 10.0 10.7 30.2 32.4
Diet:
Low............. 935 1,190 21.8b 22.3 9.3 11.7 28.2 35.3
High............. 1,016 1,133 28.2< 30.0 9.2 8.6 27.8 31.6
"Meansestimatedby linearregression.
bcMeanswhin treatmentdiffer(P<.01).
rable4.-Meansof carcass traits at a constantpercentageof fat of the rib
"Heatringscored:1 = no heatringto 5 = severetwo-toneeffectwrtha soft,sunkenlongissimusmuscle.
bLeancolorscored:1 = extremelylightto 8 = extremelydark.
CMaturityscored:1 = A to 2 = B.
dMarblingscored:SI = slight.Highersuperscriptsindicategreateramountsofmarblingwrthintheslightcategory.
"Firmnessscored:1 = verysoftto 7 = veryfirm.
'Texturescored:1 = verycoarseto 7 = veryfine.
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Sexcondrtion Diet
rart Bulls Steers Low High
;arcass wt, lb. . . . . . . . . . . . 824 621 730 717
ieat ring". . . . . . . . . . . . . . . . 2.36 1.96 2.28 2.04
.aan color". . . . . . . . . . . . . . . 5.39 4.26 5.26 4.39
.aan maturity<. . . . . . . . . . . . 1.68 1.44 1.60 1.53
keletal maturity<. . . . . . . . . 1.81 1.32 1.59 1.54
)verallmaturity<.. . . . . . . . 1.79 1.38 1.61 1.57
lIarblingd................ 51" 5150 5146 51'.
.ongissimusarea,in2... .. 14.0 11.4 12.9 12.6
(PH.................... . 2.43 2.45 2.31 2.57
:irmness"............... . 4.14 4.71 4.20 4.65
fexture'. . . . . . . . . . . . . . . . . . 4.25 4.80 4.37 4.68
:atthickness,in . . . . . . . . . . .4 .3 .3 .3
dj. fatthickness,in. . . . . . . .4 .3 .3 .3
